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4- Stiff carcass tyre

5- Soil compaction profile sensor
6- Soil bin
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Fig.1. Soil compaction profile sensor (right) and stiff tyre (left)
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Fig.2. Track lines created by stiff tyre at three inflation pressures and load of 6.3 kN
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Tablel- Analysis of variance of the effect of load and inflation pressure of tyre on the rut width and depth, and CI
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Table 2- Analysis of variance of the effect of tyre load and inflation pressure on the horizontal force
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Table 3- Mean comparison of rut width, rut depth and cone index at different depths at different tyre loads and infation pressures
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(MPa) (MPa) (MPa) (MPa)
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Table 4- Mean comparison of horizontal force values at different tyre load and inflation pressures
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Table 5- Comparison of interaction effects of load and inflation pressure on the mean of rut width, rut depth and CI at
different depths of soil
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Table 6- Comparision of interaction effects of load and inflation pressure on the mean of horizental force values at
different depths of soil
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4- Curvature of the Image Surface
5- Red/Green Relation



VW LK an g j50g5 clild p Cuz i gumols o Loy ailolis

S 5 ad ot s S g3 b ks 5 by
s (Lak et al., 2010) &b S g0 IS5 5 5y Laruls
o ensuis bl s 3890 A el w6l ol lis
465 doyd g doyd AYIY clBy el ISCh 5 S el
05 5 s | 50,8 LS| (sl oSl 5 0aib o0ly et
wlad 4 oy ly ol cde el Candts 2o )3 AY/Y Iy Ll
) budd 2 )8 5 GLS pe Ly dy G SIS 003 1S
<eudls Loy yo RGB sloxs YCbCr

P 45 (e 9 090 (TR 93 4yl (Sl gl
ol o ooy s ¥ IS 3 YCBCr s RGB (S5 (slalad
L g 2l 0ad anes syl WO alols 1 (0) g () slas
3 o digh oo bl ol )3 203 00 1 5L (5508 L oS
Aol ) (g Adgl ygmal )3 odiy a5 S92g I bl
g o il Jlosl L) 5035 pgal 93,55 00 518 5S35
s asiia by (sl 4L 4 ogee il oo b 135 o
195 5 35 ) b 42 81 s L5 s o 2 ¥ S
Jody glaanss latke 5o (il & @rgi b (Jg 298
(V) Jgir 52 3508 (lslis ) Lyl 5503 (550 4gl 2900
ag YA G1ad )8 wyp Syaed (aseds ol dlols cds
Joi ol @l g ab Qbl (Bolai jsboas L9 gy adlllas 359
oy B 3l i b las oS olas poliad (ol 3 b 0ol (LS Y
O l_znoi Jlail oo ololid «Bum § Loy 0l asuie (5je )8
W odalie lad £o5 g dlsye cpl 0 09 SO F el (D A ld
Laase (55 (9= o9l Cls & a5 Sy ol o ¢l
Sy g phs Cle &y dS Doy 5 yued sl pis (pgd g D8l 5las]
o dgS Jlal Jore 1> S 9 £S5 plo il 3929 9 (S 8
A5 sdalin olS

Lapds,; o8l o ySlas (3ls )
9 pgas o Lzl (bl o208l 4w 5 Slae b))
03)5 (yp (V1) datly Bk () (sLdd a3 fuw /503 ol
%E—l‘:&_ny\- (\’)
T

2oas s 33 g0 sladassS S ol N s 5o e L'j DS
e jobods gl ol pl lwgy & cunl Slaas oS slas A 4
iloas ol RS

Lo )il glad buwgio oi)oSl 3 Sloe SL5) 4 4295 L

ey YCbCr S, sLad p» paai s>l g RGBS,
Sy Slos oy 4o dige (6l g o yd V/AD gV /Y NV/AY
ol 0l s ¥ ISl HSE (S5 slas o nglg.bb.»j 8y

o
3L (gly (B sl e oSl ol &S amd o L ol

e el paseis > s ol )1)55 0 i d2sS Ly
=Bly Jhde b awglie )3 RGBS, (sbad > (e > K,
2 yiidy cd> (Ebrahimi et al., 2011) ad 5,155 Joys A/YF
LS ety o)D) Ay Cuandd i jiraw Ry s Gl sl
Sy = lislejl plosl Sy as calio ol 3 (S5,3a 565
dw 3y Slos zols bl o il S g9 bl )0 e i
ol o3y LS Y Jado 10 Jgamme odd o3y ysbai jl wieX]
A )RGB (o) sldd )3 s | j0y8 bl i)l g (30
S5y sLad) obaslisl v oSl clbd e el Cundds (Juo )y
CByd (69 3 s il gy oy YO (ol s ) (HSI

‘ = Total No.

® Predicted(threshold Alg.)

No. of Pixd

i 9 308 20> B0 b ndengS plulis > bbbl w298 5 Sloe ) =V SIS0
Fig.3. Performance evaluation of thresholding algorithm in detection of tomatoes above 50% ripeness



AT Jal Jlumons ) ko ¥ alx ¢(53,sLaS sloppmiilo 455 V¥

Lo Gl yoll g dizej gl (N arsS et @i - Jod
Table 1- Result of recognizing tomatoes from background with fruit-tomato location algorithm

o 30,8 el 2,55 iy S50 %) NRESW PR
Red/Green Relation Curvature of the Image Surface Thresholding
dga0 FKes dga0 FKes
css sss e s a5 s a5 5 s a5 s sz s sz Ldigy slasi
) B i i B o 1 i ) . Plant
(%) cowpdb () comrys ouwi 0313 () cow 2 (%) cow 0315 yausuls () cow 2 () com o 031 numbers
Incorrect  Correct (%) Incorrect Correct (%) o Incorrect Correct (%)
detection  detection  patected detection detection Detected detection detection Detected
(%) (%) fruits (%) (%) fruits (%) (%) (%) fruits
(%) (%)
16 84 63 4 96 45 25 75 64 1
2 98 93 6 94 51 26 74 89 2
9 91 69 22 78 45 24 76 65 3
(%) o <8
10 90 78 7 93 54 25 75 77 Final

ccuracy (%)

oS (5,840 65 S puod (asuis jd ol lbole <dd s -Y Jods
Table 2- Result of vision system for detection of peduncle of cherry tomato

Rl @as Slaes oA 3 s 3l 2030 |y 25 0315 (aeid da g dlasd (3okad) gt 0 loud
S o3 S y0d 33 Plant Number
Not detected petiole Fault diagnosis of petiole Detected tomato with 50% redness (randomly)
0 1 P 1
1 0 3 4
1 2 6 13
0 0 1 27
13.3 26.7 L3
Percent

©)

WO alols | YOBCr (slih (£S5 yyguad () et o sl VWO alols 51 adsl s (Gl pygmas ) (S jbdnsS awieis —€ JSWd

o 5w 00 dlold | RGB (glad (¢Sl ygad (3) (g o ko OO dlold 5l gl yguai (&) ¢(g 0 Bl
Fig.4. Tomato detection in image: (a) Raw image from 135cm, (b) YCbCr gray level image from 135¢m, (¢) Raw
image from 55cm, (d) RGB gray level image from 55cm



\0

S a8 (5095 CUblo L i guaolS Ly dilolu

e Lzl 5,5 Sl s YCOCr (55, (sluad ol Lis gl d)‘fw
Ol il (3-890 dine) Sl odiusy (584265 pleT )3 g

O ygmody § 390 ol (> 4295 Ol Gy p OlFee |y leles

N —

10.

11.

12.
13.

14.

15.

16.

17.

O

5 ol pl 43 .5 aisl 5 bl 55,84 oS
ol ol |, el as somas ol ool )5 b 4By (aub jo blyd > (S dr S
Ut o9 S dw g 40,8 hil ey (50 sluad aw
L]y Gy 25 GE (I b b edlital diej ey | Jpaee

&be

Anonymous. 2010. Annual report of agriculture ministry of Iran.

Asada and Aslutayn. 1997. Analyze and Control the Robot. Translated by Koraym Habib nejad.
Published by University of Science and Technology. (In Farsi).

Ebrahimi, E., K. Mollazadeh, and A. Arefi. 2011. Detection of greening in potatoes using image
processing techniques. American Science, 7: 243-247.

Hannan, M. W., and T. F. Burks. 2004. Current developments in automated citrus harvesting. American
Society of Agricultural Engineers (ASAE) Paper no. 043087.

Hayashi, S., K. Shigematsu, S. Yamamoto, K. Kobayashi, Y. Kohno, J. Kamata, and M. Kurita. 2010.
Evaluation of a strawberry-harvesting robot in a field tests. Biosystem Engineering, 105: 160-171.
Huang, Y. J., and L. Fang-Fan. 2010. An automatic machine vision guided grasping system for
Phalaneopsis tissue culture plantlets. Computer and Electronic in Agriculture, 70: 42-51.

Jian-jun, Y., M. Han-ping, and Z. Su-yu. 2009. Segmentation of fruit image based on color difference.
Communication and Computer, 6(7): 40-45.

Kohan. 2011. Robotic harvesting of Rosa Damascena using spectroscopic machine vision. Faculty of
Agricultural Machinery Engineering. Islamic Azad University, Science and Research Branch, Tehran.
(In Farsi).

Lak, M. B., S. Minaei, J. Amiriparian, and B. Beheshti. 2010. Apple fruit recognition under natural
luminance using machine vision. Food Science and Technology, 2(6): 325-327.

Monta, M. 2000. Robot for bioproduction systems. 2nd IFAC/CIGR International workshop on Bio-
Robotics, Information Technology and Intelligent Control for Bioproduction Systems. Osaka, Japan.
Otsu, N. 1979. A threshold selection method from gray-level histograms. IEEE Transactions on Systems,
Man, and Cybernetics 9(1): 62-66.

Rahafrooz, A. 2006. AVR microcontrollers and its applications. NAS Pub. (In Farsi).

Rath, T., and M. Kawollek. 2009. Robotic harvesting of Gerbera Jamesonii based on detection and three
dimensional modeling of cut flower pedicels. Computer and Electronic in Agriculture 66: 85-92.

Tabb, A., D. Peterson, and J. Park. 2006. Segmentation of Apple fruit from video via background
modeling. American Society of Agricultural and Biological Engineers. Paper no. 063060.

Tanigaki, K., T. Fujiura, A. Akase, and 1. Imagawa. 2006. Cherry harvesting robot, Preprints of 3rd
IFAC International Workshop on Bio-robotics, 254-260. Information Technology and Intelligent Control
for Bioproduction Systems, Sapporo Japan.

Ting, K. C., G. A. Giacomeli, and S. J. Shen. 1990. Robot workcell for transplanting of seedlings.
Transactions of the ASAE 33.

Turcco, E. and A. Verri. 1998. Introduction techniques for 3-D computer vision. Prentice Hall.

1-Online



Journal of Agricultural Machinery
Vol. 3, No. 1, Spring - Summer 2013, p. 16-23

B

DR i and

S323LiS S miilo &y i

I VE-YY o AVAY gl Jlacosd o) o,lods oF ul

SIS il 3 158 4 o0 die 2T,18 5 (ALE 23 Ao ys 5 LIS e 5T

3 - Yo, Z .. Y o 3 -
d;b&ﬁ\g—@‘“@aﬁ—bﬁjw\fcwm— gﬁe‘_;.xww
a-/v/5 1l ) @)b’

AV sl ot

LXVLCES

slgicse Jemiby ol g 0392 basms (slod 31 538 (e o5 (slod il domst 53 el ol Ly om0 T U Y Bae 5 Jlo Jsb 3 b
Oiloyw o wlolus ol SIS ) jslaieds Baiod cpl 33005 1,8 oolitul 3)90 Ign &) (o) Jiuo dilobs jl oalitwl b AbdS ioloyus (gly
mdoyd Ve 900 o paw dw (D GBS ol sy Moyd 5 @ipeyie YV 9 WA A mlaw dw > AbdS S Colue gl g T clsdS
o> (slm el aslyga 3ok SIS (Sl ol aly g1 cognfl il 90 alef] gy )5 5 (g 3,50 SIS I (slod
oileyme el ) a8l (pl 3805l )3 s BB glls 1) 8 ey 3)90 3,8es S g 0l dilie (Sl (31 AL ()9
Sloluw 5, o oy LS i duo)d g Coluwe I puizmen 3,0 deng diws JSuw 3l oolitwl ISl badlg) 31> 33 o oy 590 Judoay
%S Colue gdoyd Vo 2l Lids Hlog )0 S (glod g ald S glod (p (plod BB Siles iy oS g yobods D9y Y sixe
a2 Oyl g aapeyio VW S Conline 5 (LS (ludsr g slass 3 (2lod BT (:SSlie (3208 5 31,5 b 423 UF plyy 5 eyt
ol (gl Jlod ot Sle S b Gtalops Sl (el o o 50 00 dolie ()l (651 0Sole (8,5 k5,0 s al s 4y 015 e
W s (LS Jide Mo pd Ve g migeyieo A LS Colue b jlog e @aiod ol 50 i oolatul

Oinle)S dob &y (yo3 Jdno pitamas lnlo o 0 ddle (6551 dod IS 1 g5 salg

SISOl J i Lo 528 Ll 351 o)l o 5 St bl & a0
Lol

Job ples )3 5 Vb S L 0blS )8 ()90 5 W5 sl
@ljgy sled a5 wad y i 5l Cgllas (Jame byfyd b Jl
JyiS olyen 4 S Cugby g lad aus Cugloy yliue il (glod
P g by S olimg slagbsh ol plas o)lus Jelgs
LS g b o 3iome LS SaS 4 Bun oyl 9 33,5 pal)d
9 JrS (ae Jelge 4l () )3 oS canlidd l eaga0me i
Sl Ly Joad jl gl Jpame Mg 081y clacuis gl
(Molahoseini and Sielspour, ) cul cuslio olS ol lay>e
dojls Laaslds o allas oo byl 0505 ol)3.2008
3L 390 oy b g 2le)S 5l b el (65581 (oobj ke Spae
boye Y5 mme ddgi dgie 5l aoy YO U VD tuw sladilols
sl gy 55 (Gholami, 2009) cuwl K5 13 Lile,S aels &
S5l e ol el sl od o g @lio | el
Kalgs bl (6005 4 mlio pl &8 Cunl dgpuicn Lol g oo 03liiu]

LV RS

S35 5 31 s b 45 il B 1) 5 Camer I8

Sl ols )5 phe Ao 95 )l (o0bj ( Siusen dnsls 3l
ol 3 el o) e 51 ity o 5 galgs 331 (gl olic
5 S 5 ol aguome gl Sl a5 S sSo e i Ol
Noy93 2 Slojg Sl 5l 598 )3 39290 (Sl (59 ) ool
iy 5 o GAlB el 05 a5 Sreliioe Sl
9=iS Aby A gy Copmer (2P sl Ay o 2lioes &,
5 os goa])d 5l Gres (BT 4 jl5 (6,50 e led o iken
ol 32,15 L Sy sl b g il (BT (6810 g (golaid]
Sy l 8l & e IS ©Y gane W5 (£59leiSS Ll
b o] Coanl g aiS (S5 l sgae wlio Sl )b 0 e o)

SLagile Slke 09,5 lolial g )lily )l lid)lS s 4 =¥ 5 ¥

e (93,8 OIS «(5ysliS oSl o555l
(Email: m.mogharreb@gmail.com It 0l g5 —3)
g8 oISl 5,5 01Stils lily Mol 5 sy 09,5 kil Y



\Y ...‘gj)wﬁ sbbf Gegy oy g PHESS F 2 J.:.‘;L

rman By A S Sl Sl A Rl T UY Slg e
Mustafa Omer, ) Ll dolo (o) 5 SB 5 GlS lazes oy
(2008
Jis i (G5 = Ol dliee bIE )5 (g)lbuy Sldlllas
2l el odizy (LS o Conl W8 090 Iga (b2 b e
R > Jbe e an adboe 5 e LB plo ) gg09e
o 29 198 & (e) Jhee g 3)Slos 1 S5 Jalgs e
9% 3 Mg gt sloypslh adllas (ol 3085 )8 b5l
¥ gV o 93,0 Ladg 09 Gos ((Setodly 5 ial o
dw plpn gl G g 5o VA 9 A maw 93 )3 bl Jsbo

dy90 yinle,S o Liuloyw inlejl 43 j0 adli yu yio Ve oV oF maw
2 290 &S Sy Sl e > Sltlojl ) B S JE s
MBI o 1y b iy 083 oo cadlllan 3,90 (slayiSl
Oty 9 Lod BT oyt (Cudly (639)9 9 (2955 Sl slod
e VA sk g ¥ Bee b gl g 13 SB L plo)S (65l ke
2 3Ses s ol Cud 4 4l p o Vo sler by e g
Cauoddy BIOY 5 VIOV iy 4 islo w9 Hiule)S (gly cdls oyl
5 o sloul oled Ms] &4 4595 L (Gholami, 2009) .l
5 aslllas 300 dilate &5 1 4,5 4D Lisle)S 5 Lisle e s
GBI (alep 9 (pialo)S )5l ot ol sl (93 Jeasly
2 g o wlue] dine; opl j yid adllas & Lo 5 009y 40505
i 3l ) ) B S S el el 53 50 S
Bras 39 45 150 1Y Jyb g s to 5l 0F ol J & 35
oo YA colive sy GRS )3 (uoj o (5500 VIO (gn2)85
shlo Ol L (ie) Jue s Olgis 4 090 005 cua
lga by dll gl o8 S 51 )5 eolaiiwl B8 0,8 s

Doy o8 o3laiw] sl p cSo o OY e o L

GROUND LEVEL GROUND LEVEL

GROUND LEVEL

dals il @lie siojls Gle asbdl (gly iy 4 > g cdl
o QLS e 1 a8 el gl (M o) gl 53 92
29 o3lisel (6531 e (sl g
235290 51y w9 Sb Ry iyl el S
lw glaaY o SIS glod a8l poj pj claasY
Jiw Jgbo 33 lod Jg 2,5 158 baome (slod pb cowr Canl (1Sme
Ot ol sl S Lo e s 2 550 ¥ BT os 2
3 st i 53 9 3508 (e 2 slod il )3 85 Canl (ine
2 Ola oo Jaawily ol 5l ases )5 il oo slea (slod
Sethi and Sharma, ) 5,5 eslaiwl 4SS (isle)S 5 yiolo o
5 oialesS el o) 6loopd Cuols 1 oslizl 4zl (2008
obej 4 ol 5l ol sl 4 Sl g x> o] G Giolo yus
09=S1 48 a5l (Santamouris et al., 1996) 33,5 o p okl
ol ol 5l aSse 4 col pl 485 )13 e jlai e
9 o3l SIS (slod JpuS 4 S8 el A 9 S50 50
e slahey () Sl (2 5l e 02litnl gl
Gos yd odd (30 sbadlg) b hay cpl 5l (S ol o Dl
SdU @y 0 VIS8 Billas (o) Bos 5> oyl ol (410
A Iy 29 o 030l (e s & o] slal 99 5 43,5 1,3
L il ol o g 0ad Colan ladly Jo 4 (o)Ll @90
ol 5515 Olaiee 9 2950 Jitio gaw 41 0)bg> (e
53 3,8 odlil isloyw b g inle,S Blaal (ly o] )5 oad 03
sy sl o Cund (e o slod (92 YU > 4 (lies
S Sy & s 3 5 lsm &y ST &l il wlsdS
ole Ll 4> (Abbaspour-Fard et al., 2011) 3.5 0 & g0
aie S lon l b (e Jare alolis o g 9,8 &5
i) e baiboles yity 53 5 Canss 01, MelS (65,0 0,53
i (pl e ilde p3 Lol 390 Bpan lgn (835 sl (S8

SOLAR
GREENHOUSE

FAN

UNDERGROUND AIR TUNNEL

E] [ I
I | I

lso 4 (o) Jdoo it Sloud =Y S
Fig.1. Schematic of earth-to-air heat exchanger (EAHE) (Ozgener and Ozgener, 2010)



WWAY gl Jluows o) o lols ¥ ol ((55,59LeS (sl ppuiilo 4y yis \A

S9y 2 Ol 229290 (LS Lidg o g SIS colue Jolo g
Coby olym g Ol llyd 13 192 4 (yee) Jdeo s ,Slas
s 4 (6399 SLod dsp (b > b inej Jie g b cos
9 i 2y8es (M5 oy e slod (ol 5l (293 9 Je

8l ok ol s Bl I pdylo s ) (il e

L g, 9 dlge

2 &8y gye e VO oy Coline & (o) > g5k ()

o) eyl Lal g wgd 8 olSuiily (g5,9liS” 0aSLisly Joco
54 YOXY Lilin (5o g by gda ) e WA aiaio
i -(Gholami, 2009) usb 0 a5 )3 03-F+ Slélyas Job
Voo WA Jobo s s yite ¥ Bos )3 003 (83 (6358 gl ) Jare
asady ;o SO ad ddle Cebus e Lo Vg Jlad e Sl
by glaadyd bwg o 50 bl g 291 00 Juate odied
e 3 55 6yt X0 ady) S i o colia aslsdS 30
S5 ojlul 350 g0 a Lol (295 wlad 4 S5
ISl U el slassly oo a8 )5 )l jo S s slod
Al at b Jie g Jome 53 (Sl Gicds 9 538
ok ) 4B (19,5 (LS by dbml sl ez S e
o) JolS pobots 45 0lgS Juw ez 1 el 035 oolitl i
5y Ao glyy Cl el T ks 5 Ml g gy o |,
Lol ) luilil jlise Sy plgis & 45 95 00 oMl @2 ye 555
Banayan et al., ) >,.5 o )8 oolatwl 3)50 Jowo yo )0 Jaes
oSl b s )b B 5 5 S5 4w s liyle] (2004
Corlns gyt 90 S (gl pmitie 1335 Ll bolas Mols
2US Lidbgr o pd g miyeyio YV 9 VA A daw dw )0 &S S
Sy o 9 Amod Vet 9 00 o g dw 3 ol 3 3520
JSs g3 aldS ilwoslel g el Jolye g aldS 31 (glod
w35 sadlg 4950 lar b sl o 0dly LS Y
485 15 )3 4l p e Ve (B 485 00 Olllae ulul
A0+ ol bosiad Sl jolaie opl (sl a5 (Golami, 2009) s
<8y L AVMOT7 Jas lggys Jliond guaw ol 10005 eolatwl &lg
Laady) 0903 Is 0oy (3 Ol slaie 4 43l 0 yio /)
o oy S Bl aspp /N cdd b o giwled (0 eolatl
oo 4y (93939 (glod clarme (glod AlHlS 31 (glod (g Sl
S lod 550310l el (sloger @islod 9 ol | (295 5 Jae
el alalejl 05,3 odlitul fyej aw pj syie ¥ Bos

s Ol (295 9 (89955 lop (m (sled BMBI oy il
Ozgener and Ozgener, ) .5 i)l 5 o, 5 sl a0 F/YY
Ab asdle xa Jad b 10 @ ye Y olul 4 (dlaibdS (2010
e YYD Cwlies 4 ol (6)lgs aldS cpl Jlods Coond y
sbodgd 5l & lgn by b (o) Jdee i S35l g 0d 4l
oala sl 35 0 LSS e Sl £ jlad g e YA Job 4 pVC
YIA Jsbo ar (2loctd) @ypo a5 (s ) os 50 adlg) oS
Cebiw jo pSolS Ver (jg by (8 S5 09 oMb ol e
PL s ol a8 0 LS gl )5 e Dbl adlg) g0 loa
LY Gl )0 g yidw a3 0 Y U5 liwoj 5o |y S5 (slod 24
Ghosal et ) 5, 455 o piaw oy 58 5l aS a0 ¥
LUS 5 lsn by b iwej Jove iboles 5,8 gl (al., 2005
- e atloS o) wileles 51 o0lil 4 amd o L5 o il
L obine bLo)l (oiilopw 5 (odalo)S )k glp o)l 5l 8195
5 Sopdl ptalS ol a3 g ed (slocsgu Bmo ialS
o)y ol ash glisdS GY pame Mg dn i ials
skt lio J1 a8 o o plol leg 51 bl 3 Cligios
alie 4 jls bl aoeii 3 g by (2 hd slocs g
ol odly ioli8l |y diej cpl jo ldllas o b i Was 5 g
2590 55531 el sl ol 2 3290 SBALHS il o
St o (S g glin @ (Sita JalS yoboty 5 295 5l
OIB 2w g0 YL Ty OV giaze g dija @b ol (] &S
oo o 59 0 Sl glony o GRS sbjB (g5l 5,
Laall (suiedan )b (sl b eomen i (ol el o
45 2laghyy ao an g WAL o jl Co g Cunid (00 (A8lg
mdipe B335 oo LS )3 (655l Bpae 3 pgpdipo 4 e
adng b Lol S o by gy Coenl b ialS Wy sl
e Oldlae § Lasigleiss 4 s wlie cul 51yl oyt 45
Lagl 5l eslaiwl wdb o (oL adgl (g )35 alo pur el g axisls
w295 b (eud s gw 503, Ly (s Collas d> )3 i
Olpl o 5l 58 Cl (6laygulS )0 pogiad 4 (g (o yd 4
Se aenj ol 3 adllas s (red 4 it d25 350 (lnen
sl g ity 0] Lais (gl 5l
BLS idg d9rg Jl 4 dagi (el LIS Clidos 81
= OIS 35 ol )3 Lol g 00 plol gy SIS (99,
S0 48,55 1, 8 Jaine Gladss ple jo aS olayel)l Ui oyl
o) g OIS aw el 93 3l oy 35 )3 429 3590
Jie i (b 53 ) liie (o 1 59290 (BLS g
)l e (alS (slayidy 9 dlul b ALK )3 Iga ) (e
sl ly @b e b dige (ot Glgie i oy AS (e



\4 ...‘sg.T)U)g @L»f gy S0 30 g Al mbaw ).;.'v'ia

b by ylos 0 plos] S8 ooy jsbaio ) lianls @liylesl 2g
gdige (Do Cygo (pl 4 pj bulpd (S Sl )
(D) 65 alS jidg duoyd
D=0% D»>=50% D;=100%
(S) alds &S el
Sy=27m’m*S;=9m’ S,=18
5l Hlew A dois
DSy, D1S,, D1S;5, D581, D1S;, D,S3, D3Sy, D3S,, D3S5

Vel jllgn dn (o) Jhoe it laloyuw Sliylojl )
aslS 5 sles ‘(Ta) by s (glod g 03)S I8 4 £ o
Slod slod (Ts) SB slod (Tgs) ol ailds Jabs slod (Tg)
W celo b (To) of 5l 2o slon slod 5 (Th) iy & (39
SIS S50 (glon i ol Ay 46 08 il
Slop G Jdsan Ll cn)S colin Jae w90 &
Lol 3 Ol g 5 o slodlgd (9,0 SIS S5 gy
JB1 @ gy Lo o] (slgm g 48,5 15 (ygpm Laoe )3 oaie
P9 LS ibe Loy Ll 8l L sy cpl il colia adly)
JB (o gy 8y YU ] JUd 4 g s (33l aoms
A o il aillS

) Pbu‘ WA Jl_w olo 392 )R Jﬁlsl 9 .)l.)).o ).>l9] 2 u&'uLo)w
0559 b doa clod Jlas alats 5l lgm 9 O balps o9 LS
i ae Slivlesl pbul (slajgy ;0 lgn Syl olie 5 Blo gL
5 ot i S (oolidlen ol o] o 35 o 13
(V) Ly 5l i s 0 ) Slas o s g 00 dobo (6550l @l cud
oLl 5 (Abbaspour-Fard et al., 2011) ui awbxo (V) 4
Sile s by sa 3)lg o)Ll (clavdulio plocl jg Laie 4y laodls
slaSsli b Jyssl g )b lal Gk jl gls 5 005 SPSS16
Az )S )5 s g s 300 (SO (g0l g (ol HelS

235 )
Q'out = m‘axcp(Ti _To) (\)
CoP =—\?V‘j“t (v)

odlawl (65l s Cp To Ty am'y Qloue Wiy alasly ol )
Ol £5 (87 018 Able sl 5 < 87 Jva bangs o
Sloa lod ¢("C) gl 4 (6399 slon (slod (kg 57 I o p>
sl o (kg TC Ism 032y slojS 5 ((C) Ay 5l s
Mol slacss s Ly 958 ()Ll )b el 4y g5 L
s ¢ Jiue slayiahl sl pdaw aw (585 e 5 9 (Solas
2 sl SOV (8,5 s L adl e 2 A e S
SIS [la b 5D iy g0 208 VY & Slialo] IS sluw e
o cudd )] ) ) Jdue i 45 g il (claSLNS sl

el oS5 g Sl (g9 p Sty Libey sl (¢ and d) e cuzS (b) S Sl cila (a) S cils Jolyo ¥ JSud

Fig.2. Greenhouse construction: a) greenhouse frame; b) greenhouse vegetation; ¢ and d) complete greenhouse with PE



WAY ol Jluanss <) 5las ¥ il (g5 ysLisS gboomilo dg pis Y

—e—Ts
35 4
30 +

——To
55 | K‘_’r‘(k—/‘ﬂ‘—.\‘

20 1 4 e+
15 T T T T ]
8 10 12 14 16 18
Time(hour)

Jise it 4 (63939 o3 (T5) S (glod Jlages =Y JSS

(To) Jao wiemss 31 (29,5 9 (Ti)
Fig. 3. Soil temperature (T,), Inlet (T;) and outlet (T,)
temperature of the EAHE.

Temperature(°c)

S e Db e odaliine ¥ S jIdged 50 oS ol Lo
223 Lajlesd plw b caslon @ (yaj Jare it 236 o5 Sals
P i o et 5 ho (LS s g
Ly 213 3929 (cwguine SN (c) 5 (b) fa) Lo s
lad s Lol il o o5 s 4 salis slaailsds o sl
Ay Slolw g 4l o p)lul bl e st b cov
prS Clebo pogad 4 gy Job )3 (aled 2ab Sllog jl ol
el (893> b laasbds L‘)g'l 0

Temperature(°c)

0l o)Ll 458 )5 jao Cildllas I S b 40 fadge ()
D9dse o515 45 Canl Jb Gl a5 5 o

i s d (9399 (sl (S5 (glod (Sl ¥ IS5
Mogai Sy alitalogl Jobo o1, ol 5 (295 5 (e (slod)
59 Job 0 SB lod 296 o0 sdaliio &S jsbs lad ad o lis
JRu] G M WPVI S+ WP CS I I I L W PR ENR PN L;,o;
aSh sl S sl alys iU Wl o8 Sia bl
ool s Lo 5 550l Saly 3 LS ol b juiy
sloadyd Sl joe 5l ey baomo (slgn (slod &5 dmd o0 (LS S
23,5 oo SIS )l g 0ad S SB L (Sl Py (ej 2
J-dsan Jie (o295 5 299 0 T el Jgo Lo> B3
ol @l 51581 S glod g (639)9 (slon (slod OS] 558
ol 2 S0 odle 4y o3le G 5l yl s Jlanl Jole Lod MR o]
O S (gloyS oale 90y Lod BT (5ul38I L s e 4
il Iy e A olses (riznod 395 00 Aolis o]
wlon g ooly Lials |y SlbdS 4 (63959 (slar (slod Sllwg ol
S wals IS & 39 (6l |y il s los |

e odalie jolate 4y g it slajloss 3 @S Cud 5l
P ls dajles 9wl glaldS o oad dbol sled BB
Sl ids ) byldges pl ol odds &)1 ¥ S (glaylages LB
iliseo zolaw 3 5 Bl g 4 Joyd Voo 5 0 Gan LS
ol 04 puwy WS S Cvlno

55 4 ——D1TGs
2 50 - D153
LF]

% 45 - —&— D152
g 40 A ——D151
T 35 |
& 35
30 T T T T 1
8 10 12 14 16 18 (a)
Time(hour)
60
3 55
E 50
g 15
£ 40
S35
30 T T
8 10 12

Time(hour)

55 4 ——D2TGs
50 D253
15 - —a—D252
40 - ——D251
35
30 T T T T 1
8 10 12 14 16 18
Time(hour) (b)
—+—D3TGs
D353
—a— D352
—=—D351
16 18

(c)

2o Vo (alS by (€) 5 1oy 00 (alS by (b) (alS Liby o9 (a) bles g sald SIS (slod (slaloges —€ JSW
Fig.4. Greenhouse control and treatment temperature diagrams, (a) without vegetation coverage, (b) 50% vegetation
coverage and (c) 100% vegetation coverage



Y\ ...‘gj)wﬁ sbbf Gegy oy g PHESS F 2 J.:.‘;L

O0Slee Laglej cp 55l )3 g gy Lawlgl )3 &S (6 y0bay .ol
Ay Ve 290 dald g Lajles o odd syl (glod M
il o5 ol

o sled M3 S j0 eas a3l slalyges yo
Gl alS ide dopd 5 s WS colus b slaalsds
cos S slos LS ider b canl ond ool olis
b ool otnlio BB aloges onl )3 g & o) Jhse i b
ialisl o 3l cled SIS 19,0 LS Libe do > il
&) G 9y g Fiowgid ADT)S Gl sy pol cpl 0
ol Gl g oS (5,5 g s I8l JLed 4 e
3959 =)l 551 9 003)5 WS GIALRIS Sl oy g
25 1y LSl Gl 5l 9 OISl (st s 31 30
Sy Jubsas SIS (19, jload (UL pdadd jile Gl oo
5 03Bl ply Ly OIS 9,0 Cusl (gl S5 Sy a5 Tl
Koocheki and hosseini, ) 39 aalgs Los 8, YU o) asess
Ol LSy coliwe U gladaslds 3 cuiy oy (2006
A dalgs Al gyn sled Liuliél el alS ides

Sl jlodlil gy Jobo 3 0Loj (oles Ol Jdoa
ol s Sl San ool o 5 325 53 35 JS (oo

F g W g M A gl Ly (sladlBdS  (pinen
Sloul M) iyl solad o g by (20 (39 <ol Jdoay
S 5 glod v 35 Ciglatie Juody sol ol 45 Canl 0
L i gloj Cdo &S Cunl JSarsS AL 4 s 5SS
i bawgi 00 b S5 (lyn b 55,5 SIS glga b
S sS Sl (i 0,5 3l 9p & (ej Je
Olyise ol dusy oo o 4y oy doe (pl Wiy yo i 5SS
0 3ol oled @l i K9y 33,5 4as 0 b oan] wlisgss )
Lo g sl ccoln Jae 1) 1 IS il ¢
dize) L 0ga ol lgm (b2 (20 9 SIS Cgllan (glod> (S
Gt G 3,5 woly8 i 2l (3,5 Slles 5 Sk
e o wlus] die; pl i Slalllao
03U oo 4ol oy A el 3 (o)l podly £oya (glal
L el il o ey Ly baildS alad (clod o (4,
e i 3l 1 4SS 4y o5l lgn 3959 9 Gloj <3S
Jald SbdS & s 4By did)y S 31 (clod dor 4y yuo;
O coled M oy i ¥ S HIbged b o] ool Powb
oaldl 5lasl VF LYY sl Sloj alold o bajless 5 ol ailbdlS
4 (93958 Slod e Lod M il 8l s & yel ol ]

Ak sl LoyS JWsl yiolidl el oS cunl S5 g 1ot 4y o Jduo it
0 7 o— D151 50 ~ —+— D152
& 45 - —u— D251 T 45 ) D252
£ £ “ —i— D352
5 10 ——0351 g 0 N ?
g 35 - g 35 -
B B
30 T T T T 1 30 T T T T 1
8 10 12 14 16 18 (a) 8 10 12 14 16 18 (b)
Time(hour) Time(hour)

_ 50 1 —e— D153

s

545 - /,_4—4——\ D253

=

g 10 / —a—D353

5 35 -

H

30 T T T 1
8 10 12 14 16 18  (c)
Time(hour)

YA sladildS (b) « uyoyio & oS (a) caliste (alS (cla jiuds ;> e pimaw b Cov SIS clod (slan,lages —0 JSud

oo VW ol (0) ¢ on po o
Fig. 5. Greenhouse temperature diagrams of the EAHE system with different vegetation coverage (a) 9m® Greenhouses,
(b) 18m” Greenhouses (¢) 27m* Greenhouses



WAY ol Jluass o) 05los o il 6355LiS gboopmilo as o YY

L acudl el cwdas YYD 9 ¥/XY plp a9 5l 93 opned

9 WA A bz pola o > 4SS 3 (glon oz 38,5 sy
el s B5 (dlon e 5y 3 005 abils (g5 (pSobie

S50 oy palie ol elsl g g dales ¥ g Bllas
0l dbul D3Sy jlawd o celw 0 &S wos dnlg 10 0 dlole

el oy Cul diwilss loa dy o Jdse pims Sz Canwl

LS 2B il Ja5ekS VeV a8yl glon xSo jio yn
6500 -
6000 -
5500 -

5000 -

Qour (kj.hr!)

4500 A

4 GBS il slalos S (2955 5551 ke =1 U8

39) Jgb »d gy bame

Fig. 6. Average energy displacement of different
treatments in the greenhouse to the outside during the
day
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Table 1- Farm machinery operations required to apply
different tillage treatments
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Fig. 2. Effect of tillage methods on Cone Index in 2" year on stem development stage
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Fig. 3. Effect of tillage methods on Cone Index in 2" year on flowering stage
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Fig. 1. Effect of tillage methods on Cone Index in 1% year on flowering stage
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Fig.4. Effect of tillage methods on cumulative infiltration of water at 1* year on flowering stage
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Table 2- Comparison of grain yield, using Duncan's Multiple Range Test (p<0.05)

Lo Jol Jbo  p93 Jw Jlw g3
Treatments 1year 2" year Mean of 2 year
(CT) Sausd 5k g3 +yls b5y oplgls  4083° 4251 4167°
(RT) s 1l 9 3753°  3407° 3517°
(SiD) Swd b g3+ gl Jlo 3 oS 4568°% 3817 P 4192°
(S1R) ys3lss, + sl Jlo > 80 45202 4094 ® 4307 2
(S2D) K> )l 93 +p53 Jo 3 (S 4462°

CT= Moldboard plow +2 pass disc, RT= 2 pass disc (reduced tillage), S;D= Subsoiler in 1% year +2 pass disc, S;R= Subsoiler in 1%

year + Rotivator, S,D= Subsoiler in 2" year + 2 pass disc

Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple

Range Test.
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Table 3- Analysis of variance of the effect of tillage methods on technical indices

MS
3 590 ol Cogw Bpas df
required time  Fuel consumption

(hha) (litha™)
0.83 20.58 2 Replication

28.21 280.57 3 Treatment
0.08 23.71 6 Error

11 Total

13.28 14.87 cv

™ = Significant at 1%
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Table 4- Effect of tillage methods on technical indices

Slbes oboj EESWIEI

o : $3195 6 by,
Operations time  Fuel consumption Till hod
(h ha') (lit ha')) Hllage methods
3.20° 41.24% (CT) dlo +Kasd Jb g3+ )b )5 5 .5
1.25° 19.90° (RT) b +Ssd Jl 0
2.62° 39.04° (S1D) e +Sausd Jb g3 + 58
1.66° 30.80%® (S1R) ,silsss, + 55 5

CT= Moldboard plow+2 pass disc+leveler, RT= 2 pass disc+Leveler (reduced tillage), S;D= Subsoiler 2 pass disc+Leveler,

S1R= Subsoiler+Rotivator
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Table 1- Climate parameters of experimental site in different years

"}
o Cugb ) (1l SN, Temperature s
Relative moisture mean  precipitation (’C) _I‘_-’ ?
ime
(%) (mm) bwge  pSlas Sl
Mean Max Min
55.1 53.1 - - - Spring 2005  \YAY,le
51.7 23.1 - - - Autumn 2005 \YAF .l
69 117.7 1 7 3.1 Winter 2005 VYA sl
54 93.6 14.7 23.1 6.3 Spring 2006 \YAS e
69 140 6.9 13.4 0.3 Autumn 2006 \rAs s
83 112 -3.8 4.2 -11.8 Winter 2006  \YAOOLs
- 185.2 145 22 7.1 Spring 2007 A7 e
- 515 - - - Autumn 2007 VAP L
79.13 115.6 -4.4 1.8 -10.6 Winter 2007 \¥A# ks
D50 dgg0 03l —
calises (gl JL» 5 C)Jo d‘)‘.’l Jxa Sk J».B”J Slasuin —YJg.\q-
Table 2- Soil profile specifications of experimental site in different years
Cll gy Clwaeyd sy SB T uSsey Gee Jw
Texture Clay (%) Silt (%) Sand (%) 0.C% Depth  Year
(cm)
SCL 22.7 19.5 57.8 0.39 0-30 2005
SCL 26.2 21.3 52.5 0.34 0-30 2006
SCL 29.7 18.6 51.7 0.45 0-30 2007
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Table 4- Analysis of variance of metering device
precision in three kinds of drills

ot ok @lifay Ol b
Seed rate df S.0.v
1.42"™ 2 Treatment los
1.855 15 Error oLl
17 Total Js
"™ Non. Significant aigime pue ™
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Table 5- Analysis of variance of seed damging in drills
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Fig. 1. Mean of seed damaging by drills
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Table 6- Sowing depth mean and row spacing in different planting methods
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Table 7- Analysis of variance of effect of planting methods on some agronomic characters of dryland wheat
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Number of weight Number of Spike m? 1 Biological yield df
tiller per (gr) grain per (kg ha™)
plant spike (kg ha®)
6.2" 181.5™ 156.6™ 6932 2019743.4” 341559441 2 Year Jlo
2.6 17.7 4.7 3570 81903.3 433227.9 9 Error s
2.1 2.4 8.7 4472.5" 22275.9"™ 226530.4™ 3 et
Treatment
a . x * los # Jlo
31 22.8 5.4"™ 1958"™ 156314 675132.8 6 o # J
Y*T
0.64 7.5 2.8 2691.9 47341 7412297.6 37 Error s
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Table 8- Effect of year on some agronomic characters of dryland wheat (2005-2008)
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Number of tiller per 1000 grain Number of grain per U g Year
plant weight spike Spike/m? Grain (ol5+ass)
(ar) yield Biological
yield
(kg ha®)
(kg ha™)
6.4a 39.7a 11.7pb 355a 879.5b 2239.2b 2005
6.3a 33.7b 10.2b 346a 1160b 2776.5b 2006
5.3a 34b 16.2a 386a 1597a 4995.5a 2007
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Mean, in each column, followed by the same letter(s) are not significantly different at 1% of probability level- using Duncan’s

Multiple Range Test.
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Table 9- Yield components mean in planting different treatments in 3 years periods
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Number of tiller per plant
Al jd aly slaws
Number of grain per spike
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Mean, in each row, followed by the same letter(s) are not significantly different at 5 % of probability level- using Duncan’s Multiple
Range Test.
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Table 10- Mean comparison or significant intractions year * treatment on wheat yield and some agronomic character of

wheats
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Number of tiller per 1000 grain weight Number of grain &0y Grain yield Treatment Year
plant (gr) per spike Spike/m? (kg ha™
38b 793b s
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39.2ab 855b Hamedan
barzegar 2006
42.3a 918ab N
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30.5ab 1006a S S
Kesht gostar
7.3a 10b 357ab 1435a e
Broadcasting
Ohes S5
5.1b 9b 381la 937b Hamedan
barzegar 2007
5.3b 9b 334hc 1036b i s
Sahlan kesht
7.5 13a 311c 1232ab Sl S

Kesht gostar
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Fig.2. Drop test apparatus
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Table 2- The levels of drop test factors
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Fig.1. Pendulum impactor
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Table 1- The levels of impact test factors
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(sessle 34) J550.049 b (53 (422 45) Js3 0.049 aps 855l
(0.049 Joule- 34 Centimeter) Drop energy (0.049 Joule- 45 Degree) Impact energy
(o 58l 54)J95 0.079 (45,2 60) Jg5 0.082

(0.079 Joule- 54 Centimeter)

(0.082 Joule- 60 Degree)
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Table 3- The levels of compression test factors

Levels zshw Factor ,g51
(Selva) lslo
(Gaviota) Ly8
a5l 2 — -y 3.339
(3.339 Newton- 2
Second)
a5l 4 -y 3.339
(3.339 Newton- 4
Second)

456 2 — e 3.968
(3.968 Newton- 2
Second)

Variety 48,
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Table 5- Mean comparison of impact energy factor levels using

Duncan test (p= 5%)

SBsS Lamigia 2155 555 195516 g
Average of bruising Levels of impact energy
(mm3) factor

48.205a (30°) Js5 0.022
(0.022 Joule- 30 degree)

83.143b (45°) Js; 0.049
(0.049 Joule- 45 Degree)

148.520c (60°) Js; 0.082

(0.082 Joule- 60 Degree)
Wbl o oy S o (> BB (g)l5 sixe pas oaimd L aliie (1Y gy

Jl alsyo £ 3 zoshS V5 - Cilus & S5 ,5055 allas 3
dos Lo K ,p0g cly a0y A B EF Cuwl g Bloss 03l
ol 04 (45135 0l ¢ 43 5 (XS,

Comlus b g 4300 sl gofl sl (SBS 5o aulio
sl Jlte s a0l (LS 1) bgi 4 G (5095 Juidn
ko 5 glS o8, 55 g 1 (30 (K535 Jy5 +/¥3 (55, o
A Dy dopd il oad dbul (SibsS plp YIVY 9 V40 cudp o
Nl d boisw & G (S R05 ply Conolus duoy oo s
allas &) ggd9e (8 (39 1y &S ML bgype (58095 L
il 315 Sohcg <l (55

sg0 Camolus (595 (sladlllae )3 (2008) Ferreira et al.
Iy ol ddlas gl U alie ol clods blds j0 (55,8045
les,S 558
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Table 7- Mean comparison of drop height factor levels using
Duncan test (p= 5%)

K55 basgin byl £li5 ) 5516 zghaus
Average of bruising Levels of drop height

(mm®) factor

214.10a (18 cm) Jg5 0.026
(0.026 Joule- 18 Centimeter)

241.40a (34 cm) Jy3 0.049
(0.049 Joule- 34 Centimeter)

295.54b (54 cm) J43 0.079

(0.079 Joule- 54 Centimeter)
il oo oy S pdaw 50 )b xe BB pae st il wlde (p5Y gy

w8 o9oil olly i —€ Jgsa
Table 4- The variance analysis of impact test

Slagge pfile 303l Sl > aie
Mean squares Degrees of Source
freedom
0.159%* 1 Variety 43,
2.171%* 2 4y 55
Energy
0.073 2 o8y X555l
Energy
Variety x
0.031 114 Error s

ilosds Jloy b 03l cuo 3 V gl )3 5 gime
** Significant at 1%
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Table 6- The variance analysis of drop test

Olayo (wibe g8l Ola yd P9
Mean squares Degrees of Source
freedom
17157 1 Variety p_é)
68720%** 2 bgdw glis,l
Height drop
227 2 o8y x gl
Height xVariety
8023 114 Error s

o pd S g 53 Iy me i
** Significant at 1%
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Table 9- Mean comparison of compression factor levels
using Duncan test (p= 5%)

SgS bawgie SWid 456 ol

Average of bruising Levels of pressure factor
(mm?®)

329.45a il 2- 595 3.339
(3.339 Newton- 2 Second)

385.98ab a5t 4 55 3.339
(3.339 Newton- 4 Second)

453.91b 456 2- 5405 3.968

(3.968 Newton- 2 Second)
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Table 8- The variance analysis of compression test

Ol ofilbe gl ol &
Mean squares Degrees of Source
freedom
24397 1 Variety 13,
155340%* 2 Pressure ,Lié
14501 2 o8y x ,Lid
xVariety
Pressure
27263 114 Error ks
Lo )d Sy oy iy gxe ¥
** Significant at 1%
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Table 2- Space coordinate (mm) exterior surface of
samples
X Y Z
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Tablel- Applied treatments in field and date of cultivation and harvesting and soil properties
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Wllt-mtg nitrogen carbon acidity conductivity texture
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145 27.99 395 11.6 0.094 0.94 7.15 0.54 s
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Fig. 1. Automatic apparatus for coefficient of friction (R) and mechanical properties testing machine (L)
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Table2- Mean and standard deviation values for primary physical properties of safflower seed and Duncan based

classification
(05) 92ty o (o o) z - pshd (5o (o) e o a8 (o (o) Colbes (o (o) oy (30 (o) Job  lowd
Seed Mass (9) AMD (mm) GMD (mm) Tickness (mm) Width (mm) Length (mm)  Treatment
0.048(0.01) >4 5.38(0.21)" 5.11(0.22) % 3.74(0.22) >¢ 4.51(0.23)™  7.88(0.30) ° ad*
0.045(0.01) %t 5.47(0.25)® 5.18(0.27)® 3.79(0.25)° 4.45(0.27) % 8.14(0.39) * ae
0.043(0.01) " 5.34(0.20)* 5.06(0.19) e 3.68(0.20) % 4.46(0.23)™  7.88(0.36) > af
0.040(0.01)" 5.32(0.22)* 5.03(0.20) & 3.67(0.18) % 4.39(0.18)°  7.89(0.46) > ag
0.045(0.01) *fe 5.33(0.16) 5.05(0.16) *f 3.69(0.16) °%f 4.47(0.24)>  7.85(0.35) % ah
0.042(0.01) " 5.25(0.28) % 5.02(0.29) feh 3.71(0.20) >% 450(0.34)®  7.58(0.41) % ai
0.046(0.01) <t 5.46(0.25)® 5.16(0.26) ™" 3.76(0.26)* 4.53(0.29)™  8.09(0.34) " aj
0.049(0.01) % 5.34(0.43) 5.07(0.41) % 3.65(0.28) e 4.52(0.36)® 7.77(0.59) % bd
0.049(0.01) % 5.31(0.25) % 5.02(0.24) %feh 3.63(0.26) & 4.46(0.24)>  7.84(0.43) % be
0.042(0.01) & 5.31(0.27) % 5.05(0.28) & 3.69(0.29) bedet 447(0.23)™  7.76(0.33) % bf
0.047(0.01) > 5.21(0.26)¢ 4.97(0.27) "¢ 3.62(0.25) ¢t 4.47(0.29)™  7.51(0.33) ¢ bg
0.049(0.01) 5.40(0.25)™° 5.10(0.24) 3.68(0.18) % 4.49(0.26)™  8.01(0.41)® bh
0.047(0.01) > 5.22(0.17)°¢ 4.94(0.16)" 3.60(0.12) & 4.34(0.19)¢ 7.71(0.32) bi
0.040(0.01)" 5.24(0.41) % 4.96(0.39) " 3.57(0.30)¢" 4.44(0.38)™  7.81(0.54)* bj
0.045(0.01) %™ 5.33(0.16)* 5.07(0.18) °%f 3.69(0.19) bedef 4.52(024)™  7.80(0.26) © cd
0.047(0.01) > 5.35(0.20) 5.05(0.21) et 3.66(0.21) &' 4.46(0.24)>  7.93(0.30) > ce
0.046(0.01) >edef 5.34(0.21)* 5.07(0.21) % 3.71(0.25) % 4.54(0.25)™  7.80(0.37) % of
0.055(0.01)® 5.49(0.19)* 5.22(0.20)° 3.87(0.23)° 458(024)°  8.01(0.30)** cg
0.048(0.01) > 5.32(0.28) % 5.06(0.31) et 3.63(0.23) f&h 4.47(031)™  7.81(0.40) % ch
0.049(0.01) 5.26(0.21) % 4.96(0.23) " 3.56(0.22)" 4.31(0.18)¢ 7.78(0.30) * ci
0.050(0.01)"° 5.38(0.20) ™ 5.10(0.19) ¢ 3.74(0.19) > 4.51(0.20)™  7.88(0.37) ™ ¢j

GMD: Geometric Mean Diameter

AMD: Arithmetic Mean Diameter
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Table3- Mean and standard deviation values for complex physical properties of safflower seed and Duncan based

classification
s s slodgs J&s JEPWS JUN WS N ol
() dsdss FoppShS) ey e )SokS) Fo o) o (e250 5o o) Ca9sS Jow
Porosity (e (s (&5 S;Jrface are;l %(F:I):grrl;g) Treatment
Seed density Bulk density Projected area (mmz)
(kg m®) (kg m*) (mm?)

47.39(5.55)*  916.9(0.06) ™ 494.9(0.02) %" 0.287(0.03) ** 82.19(6.86) * 0.649(0.02) " ad*
37.83(7.65)™  732.1(0.13) > 448.0(0.05) & 0.329(0.03) 84.01(8.11)™® 0.637(0.02) & ae
35.54(20.02)®  713.5(0.21)°* 425.9(0.01) ™ 0.264(0.03) 80.50(6.17)°* 0.641(0.02) & af
36.27(16.87)®  708.1(0.23)% 419.7(0.02) 0.298(0.05) ** 79.72(6.42) % 0.640(0.02) & ag
48.04(6.28)*  923.3(0.11) 474.3(0.01)° 0.300(0.02) ** 80.14(5.17) % 0.645(0.02) *f ah
35.49(11.84)®  674.8(0.15)¢ 457.7(0.04) & 0.293(0.03) ** 78.92(8.77) %* 0.663(0.03)* ai
44.40(14.96)®  879.1(0.21) ®ed 463.1(0.01) 8 0.283(0.03)** 83.77(8.31)® 0.637(0.02) & aj
44.48(4.67) ™ 954.2(0.09) 525.9(0.02) ** 0.294(0.08) ** 81.42(13.36) ¢ 0.653(0.02) ™ bd
45.39(6.78) * 936.6(0.13) ®* 504.4(0.01) > 0.317(0.03)® 79.37(7.60) " 0.642(0.03) 4" be
44.92(5.74)*  777.9(0.25) *™%*  519.6(0.05) 0.280(0.05) ** 80.30(9.01)* 0.652(0.02) > bf
43.69(3.51)®  873.5(0.13) % 530.4(0.03)* 0.282(0.05) ™* 77.79(8.47) 0.657(0.03)* bg
44.98(2.92)*  899.3(0.09) **d 509.6(0.03) "% 0.309(0.02) ** 81.82(7.49) 0.633(0.02) " bh
39.63(7.13)™®  937.4(0.12) *° 559.1(0.00)° 0.282(0.02) ** 76.66(5.12) 0.641(0.02) & bi
39.23(10.98) ®  783.5(0.13) % 464.3(0.01) 0.252(0.02)° 77.79(12.36)"  0.643(0.02) **¢ bj
44.46(3.01)®  911.7(0.16) ¢ 526.3(0.03)® 0.312(0.06) ® 80.58(5.57)%%  0.649(0.02) bcdf od
30.65(11.23)°  794.9(0.13) 539.4(0.02)® 0.313(0.03)® 80.39(6.53) % 0.639(0.02) & ce
38.15(8.74)™  806.6(0.21) ™ 485.9(0.07) *' 0.304(0.04) ** 80.99(7.38) ™% 0.651(0.03) ™% of
40.33(6.47)™®  895.7(0.19) % 558.2(0.02) 0.337(0.06) 86.19(6.45)* 0.654(0.02) " cg
4224(791)®  935.7(0.13) ™ 532.0(0.01)* 0.332(0.02) 79.53(8.45)*"  0.650(0.02) > ch
40.46(4.01)®  893.1(014) ™% 556.9(0.02)* 0.283(0.02) ™* 76.76(6.54) " 0.629(0.02) ci
43.73(6.25) ™ 962.4(0.08) * 537.3(0.02)® 0.296(0.01) ** 81.79(6.14) > 0.645(0.02) < ¢j
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Table 4- Mean and standard deviation values for mechanical properties of safflower seed and Duncan based
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Table 5- ANOVA and significance level of treatments for mechanical properties
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Deformation at rupture point

S (59 g

Rupture force

SES (5551
Rupture Energy

prof  p Cleosle @liap i
M.S DF Variables

0.000 11.573 0.041 2 Irrigation (¢,
0.005  4.101 0.014 6 Nutrient &,
0.000  5.799 0.020 12 Nutrient x Irrigation ,L,X i
0.020 4.476 436.872 2 Irrigation (¢,
0.014  3.232 315.473 6 Nutrient &,
0.007 3.047 297.441 12 Nutrient x Irrigation ,LiX a3
0.537  0.638 0.000 2 Irrigation (¢,
0.000  6.629 0.000 6 Nutrient a5
0.001 4.079 0.000 12 Nutrient x Irrigation ,LiX a3
0.004  6.998 2334.089 2 Irrigation (¢,
0.000 16.447 5485.841 6 Nutrient ais
0.000 15.835 5281.864 12 Nutrient x Irrigation g,l,1X4,i55
0.002  8.225 1613.417 2 Irrigation (¢,
0.000  8.210 1610.341 6 Nutrient ais
0.000  8.006 1570.382 12 Nutrient x Irrigation ,liX 4l
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Fig.5. Means of the safflower rupture force (L) and deformation at rupture point (R)
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Fig. 6. Relation between geometric mean diameter and rupture energy (R) and Means of the safflower rupture energy
(L) at various treatments
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Fig.8. Means of the safflower modulus of elasticity at various treatments

AoxS )0 o +/FYF MM 5 /AYY MM o 5 4y S5y polie
295) (el 435 5 ikl B (g (im (D) slajles Jlos!
adoyo 55 )kl alad> imy (D) 5 €5 25 5 Sposed 0]
9 Oy b Jols «oygl) (ol 358 15 5 (pag) L)
Py N T XY T sy an (NS 55 S
iy Ay Al ye > )bl ahadd m (C8) syl Jlas! ass
adoyo 3 ol glad iy (Bh) 5 «(s98lgus) So3glse 435
UomnS 95 5 Suagat o)) 255) (Al 435 5 (o) A3
s sl o3l g S 651 o 6yl sine M 50 Lol
Sy iSols sieds SO g 5,18 05 odalia oS58
Bl jrogMs 5 03,5 (0 dog (olord sladgS
SEe 9 (b el )0 (P IB e cuw (arrelin
Amd e 1l 1) 6yl (slaayse g i 1) (gyglogw 5 0nd )y
dog )lass jl (ogadan g9 38 elyj Ban 4 g L

23,5

Sl Sl
s pbl )3 ()lSan bl dneg)l oKl sl 09,5 5l
oo (19,48 9 St

395 5w g 59y y b g Al e ol

7 ol Sles wgSan b ) ot s sl b33 bl
oo oy yeS JelS (oLl law Jlosl b sy glosgs JSs
Made o yieS 55 ladn o jlos (ol ol Cavday ads J&s
JE e el Cussay (sl gmses) Seiglse slog Jlos] ais o
Ol A8 3gmy e AEYFSVE/A kg M 390000 5 s>
o3l S5 51 5 dlge (ilulia sl Ol o Conols
b ey yuste o 2 Yo /PO-FAL ¥ adgiome 3 oS5 503
Sl joles oy P< /o) o 5 byl 188 ol ol
il g 2810 lles g5 4 drg gk )b ogine b
DS e 9y g e ded | paitsegll (g9 Sl
DS /o) o 5 (SlSe olss 5 3S] gy siaS dad jl 63,55
PS /0 paw o o dd Sisu wS (g9, a0y o ime
AU bl les (sl (Si5enS (5551 pogad 3 g o gixe
MIOY ey polie pyieS 5 oyl S odalie (5, xe
b (m (C1) byl Jlosh aoms 3 5 (s VPSP 5 (s
5 Seoss 03l 395) LAli iy ul; A5) alsye > (gl
395 (el 435 5 )kl gl (902 i (8h) 5 «(pslgusey
oS g Cyidi S ool €S k0 g (pSeoge <o)l

&be

1. Aliyari, H., F. Shkari, and F. Shkari. 2000. Oil seeds: cultivation and physiology. Tabriz Amidi Press.

First edition. (In Farsi).



WY Jol Jlueows o) o Loy ¥ ad (55,9l s puiilo 4y 1l Y

10.
11.

12.

13.

Baumler, E., A. Cuniberti, S. M. Nolasco, and I. C. Riccobene. 2006. Moisture dependent physical and
compression properties of safflower seed. Food Engineering, 72: 134-140.

FAO. 2008 and 2009. Available from http://www.fao.org/.

Figueiredo, A. K., E. Baiimler, I. C. Riccobene, S. M. Nolasco. 2011. Moisture-dependent engineering
properties of sunflower seeds with different structural characteristics. Food Engineering, 102: 58-65.
Gupta, R. K., G. Arora, and R. Sharma. 2007. Aerodynamic properties of sunflower seed (Helianthus
annuus L.). Food Engineering, 79: 899-904.

Hernandez, L. F., and P. M. Belles. 2007. A 3-D finite element analysis of the sunflower (Helianthus
annuus L.) fruit. Biomechanical approach for the improvement of its hullability. Food Engineering, 78:
861-869.

Karaj, S., and J. Muller. 2010. Determination of physical, mechanical and chemical properties of seeds
and kernels of Jatropha curcas L. Industrial Crops and Products, 32: 129-138.

Kilickan, A., and M. Gunar. 2008. Physical properties and mechanical behavior of olive fruits (Olea
europaea L.) under compression loading. Food Engineering, 87: 222-228.

Mohsenin, N. N. 1978-1980-1986. Physical Properties of Plant and Animal Materials. New York.
Gordon and Breach Science Publishers.

Malek, F. 2000. Vegetable and edible fats and oils. Farhang and Ghalam Press. (In Farsi).

Oje, K., and E. C. Ugbor. 1991. Some physical properties of oilbean seed. J. Agric. Eng. Res., 50, 305-
313.

Razavi, M. A., and R. Akbari. 2006. Biophysical properties of agricultural materials and food products.
Ferdowsi University of Mashhad Press. First edition. (In Farsi).

Sharma, R., D. S. Sogi, and D. C. Saxena. 2009. Dehulling performance and textural characteristics of
unshelled and shelled sunflower (Helianthus annuus L.) seeds. Food Engineering, 92: 1-7.



Journal of Agricultural Machinery @ b Siaalis sl iile &y pid

Vol. 3, No. 1, Spring - summer 2013, p. 1 T o YT ol Jlaass o ojlads ¥ ol

The Effect of Load and Inflation Pressure of a Stiff-Carcass Tyre on selected
Soil Compaction Related Factors

A. Sharifi Malvajerdi'"- M. Younesi Alamouti - A. Mohsenimanesh®
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Abstract

Soil compaction can occur as a result of a number of factors. One of the most important factors is
soil response to pressures imposed by wheels and soil engaging tools. This research investigated the
effect of tyre load and inflation pressure on soil compaction-related factors. These factors include rut
width, rut depth, cone index and horizontal force in different layers of soil profile. In this research a
stiff carcass tyre has been used and a soil compaction profile sensor in controlled soil bin laboratory
conditions. This sensor consisted of eight flaps, each equipped with strain gauges, installed on a
subsoiler leg face with working depth of 45 cm. Studies were conducted using a factorial experiment
at two levels of axle load of 6.3 kN and 23.9 kN and three levels of inflation pressure of 324 kPa, 524
kPa and 724 kPa with three replications in a randomized complete design. Duncan test and F test were
applied to compare the means of pressure and axle load, respectively. The soil compaction profile
sensor measured soil compaction at different layers from soil surface to 45 cm depth at 5 cm interval.
The results of experiments indicated that vertical load significantly affected the horizontal force at
different tyre inflation pressures on the soil profile. The tyre inflation pressure exhibited greater effects
on shallow depths than those of higher depths. The amount of rut width, rut depth and cone index
increased with an increase in vertical load. Increasing of the inflation pressure decreased rut width and
increased rut depth and cone index.

Keywords: Axle load, Sensor, Inflation pressure, Soil compaction, Tyre
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Computer Vision Utilization for Detection of Green House Tomato under
Natural lHlumination
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Abstract

Agricultural sector experiences the application of automated systems since two decades ago. These
systems are applied to harvest fruits in agriculture. Computer vision is one of the technologies that are
most widely used in food industries and agriculture. In this paper, an automated system based on
computer vision for harvesting greenhouse tomatoes is presented. A CCD camera takes images from
workspace and tomatoes with over 50 percent ripeness are detected through an image processing
algorithm. In this research three color spaces including RGB, HSI and YCbCr and three algorithms
including threshold recognition, curvature of the image and red/green ratio were used in order to
identify the ripe tomatoes from background under natural illumination. The average error of threshold
recognition, red/green ratio and curvature of the image algorithms were 11.82%, 10.03% and 7.95% in
HSI, RGB and YCbCr color spaces, respectively. Therefore, the YCbCr color space and curvature of

the image algorithm were identified as the most suitable for recognizing fruits under natural
illumination condition.

Keywords: Computer vision, RGB, HSI and YCbCr color spaces, Greenhouse tomato, Natural
illumination
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The Effect of Vegetation Coverage and Greenhouse Area on the Performance of
an Earth-to-Air Heat Exchanger in Cooling Mode of Greenhouse
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Abstract

The underground temperature at a depth of about three to four meters is almost constant during the
year. As a result in summer the underground is cooler than the ambient temperature. This potential is
considered for greenhouse cooling by using an Earth-to-Air Heat Exchanger (EAHE). In this research
the effects of two parameters were investigated: a) the area of greenhouse in three levels
of 9, 18, 27 m” and b) the percent of vegetation coverage inside the greenhouse in three levels of 0%,
50%, 100% on the performance of EAHE. The experimental design was factorial experiment in a
randomized complete block design. The parameters of greenhouse’s inside temperature, thermal
energy exchange and coefficient of performance (COP) were considered in cooling mode. As one of
the remarkable results it was observed that the closed loop utilization of the system was infeasible in
cooling mode. This was mainly due to the occurrence of vapor distillation inside the underground
pipes and hence the blockages of the air flow. Also the effect of area and the percent of vegetation
coverage were significant on the performance of EAHE. The highest average temperature difference
between the temperature of testimonial greenhouse and the temperature of greenhouse was observed in
treatment of 100% vegetation coverage and 9 m” floor area which was measured as 9.6°C. The least
average temperature difference in the treatment without vegetation coverage and 27 m” floor area was
measured as 5.2 °C. Considering thermal energy exchange in cooling greenhouse with open loop, the
best treatment determined for EAHE in this research was the one with 9 m? floor area and 100% of
vegetation coverage.

Keywords: Temperature difference, Energy exchange, Cooling, Earth-to-Air Greenhouse, Heating
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Effects of Tillage Practices on Soil Penetration Resistance, Technical Parameters
and Wheat Yield
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Abstract

This study was carried out to evaluate the effects of tillage practices (with different depths) on soil
penetration resistance, technical parameters and grain yield of wheat crop. The experiment was
conducted as a randomized complete block design with three replications for two years. Treatments
included: moldboard plow fallowed by two passes of disc harrow and leveler (CT), two passes of disc
harrow plus leveler (RT), subsoiler fallowed by two passes of disc harrow and leveler (S;D) and
subsoiler fallowed by rotivator (S;R). The results showed that soil compaction and penetration
resistance increased at the end of growth stages because of irrigation operations and cohesion force of
soil particles. However due to increasing of cumulative infiltration, it can be concluded that subsoiler
caused the formation of micro cracks in different depths of soil. From technical indices viewpoint
comparing to CT treatment, S;D and SR treatments saved fuel consumption up to 2.2 and
10.44 lit ha" and tillage operation time up to 0.58 and 1.54 hha’, respectively. The result of grain
yield assessment showed an increase of 8.5% in grain yield after replacing moldboard plow with
annual subsoiling. Subsoiling has advantages such as, good technical indices, elimination of
preplanting irrigation and fewer operations in planting time. Finally, subsoiling increased grain yield
by 22% as compared to reduced tillage practice.

Keywords: Tillage, Subsoiler, Soil compaction, Wheat
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The Effect of Three Common Grain Drills on Dryland Wheat Yield
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Abstract

A three-year field experiment (2004-2007) was conducted on a silty clay loam soil at Tajarak
Research Station of Hamedan to determine proper grain drill for wheat in Hamedan dryland areas. In
this study, three grain drills including: Hamedani Barzegar; Sahalan Kesht; and Kesht Gostar with
wheat seed broadcasting and disking were used. The experiment was a randomized complete block
design with four replications. In laboratory, the precision of metering device and the amount of seed
damage by metering mechanism were measured. At the end of growth season (harvesting time), crop
yield and the associated parameters (spike per m”, number of grain per spike, wheat kernel) were
determined. Results showed that planting methods did not affect wheat grain yield significantly.
However, wheat grain yield was significantly higher for Kesht Gostar grain drill than the other two
machines in two drier years. Mean wheat grain yield was 1224 kg ha'. Mean wheat grain yield was
the greatest (1275 kg ha™") for Kesht Gostar and the least (1174 Kg ha™') for Hamedani Barzegar grain
drill. Mean straw yield was not affected by planting methods. Mean wheat straw yield was the greatest
(2349 kg ha™) for Hamedani Barzegar grain drill, and the least (2009 Kg ha™) for the combination of
seed broadcasting and disking. The amounts of rainfall during growing season strongl?/ influenced
wheat grain and straw yields. Mean wheat grain yield was 1572 Kg ha" and 1026 Kg ha in wet year
and dry years, respectively. This study showed that a wide range of grain drills is adaptable for dryland
wheat cropping system for the semiarid Hamedan areas.
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Laboratory Sensitivity Study of Two Cultivars of Strawberry (Fragaria x ananass)
Fruit to Bruising
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Abstract

In the present research, susceptibility of two strawberry cultivars (Selva and Gavita) to bruising
was studied. Individual fruits were subjected to impact and compressive forces. Impact forces were
applied through dropping the fruits from predetermined heights as well as pendulum. Bruising volume
was considered as damage index. In both methods bruising severity was increased as a function of
impact energy. Dropped fruits were showed higher bruising volume than those of fruits impacted by
pendulum for similar energy levels. Increasing energy level by a factor of four (from 0.022 to 0.082 J)
caused the bruise volume to increase by a factor of three (from 46 to 134.5 mm®). Increasing drop
height from 18 cm (0.026 J) to 54 cm (0.079 J) caused the bruise volume to increase up to 35%. Bruise
severity due to compression force was higher than those of obtained from other tests. Doubling the
loading time from 2 to 4 seconds showed no significant difference in bruise volume. Although Gavita
variety had greater sensitivity to bruising than Selva variety, the effect of variety was significant only
in impact test with pendulum tester.
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Investigation of Apple Vibration Characteristics Using Finite Element Modal
Analysis
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Abstract

The most important quality indicator of fruits is the flesh firmness which is well correlated to their
young’s modulus. In this research variation of vibration characteristics (shape modes, natural
frequency) of apple due to change of material characteristics (density, young's models, Poisson ratio)
and apple volume was investigated using Finite Element simulation. An image processing technique
was used to obtain an unsymmetrical and non-spherical geometric model of apple. The exact three-
dimensional shape of the fruit was created by determining the coordinates of apple surface and
forming uneven rotational curvatures. Modal analysis with no boundary constraints has been applied.
The first 20 Eigen frequencies and the corresponding mode shape were determined. Six rigid body
modes possess zero resonant frequency which is related to the degree of freedom of a rigid body in
space indicated the validity of finite element model. The modal analysis results showed that resonant
frequency increased by increasing young's modulus of the fruit, while it decreased by increasing apple
density. First mode torsion has a mean resonant frequency of 584 Hz. Variations of natural frequency
due to change in young's modulus, density, and Poisson ratio were 80%, 11% and 4%, respectively.
Coefficient of variation of resonant frequency in response to changing young's modulus was 2-3 times
of that of density which shows the greatest effect of young modulus changes on natural frequency of
fruits. Consequently with determination of fruits' natural frequency, their young modulus and firmness
can be estimated.

Keywords: Modal analysis, Finite Element Method, Apple, Mode shape, Resonant frequency
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Investigation of the Effects of Irrigation and Nutrient Treatments on
Biophysical and Biomechanical Properties of Safflower Seed
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Abstract

Safflower is a strategic plant regarding to its valuable nutrition value (45% extractable oil) and
industrial uses. Due to massive import of edible oil to the country as well as high potential for
safflower cultivation, the research on production of safflower for oil extrusion purpose is of
remarkable importance. The design of various processing and oil extraction units and also their
optimization which are in relation to seed attributes is essential. In this paper the effects of different
irrigation and nutrient treatments on some important physical and mechanical properties of I1L111
varieties of safflower seed were investigated. The measured properties included size, mass, volume,
surface area, arithmetic and geometric mean diameter, sphericity, bulk and true densities, porosity,
static and dynamic coefficient of friction, rupture force, deformation at rupture point, rupture energy,
modulus of elasticity and seed hardness. The results indicated a significant effect of treatments on the
biophysical and biomechanical properties at p < 0.01. The maximum seed mass, geometric mean
diameter and rupture energy were obtained when the (cg) treatment applied i.e. “Cut-off irrigation at
the growth stage and bio sulfur nutrition”. Seed mass was found to be 0.040 gr to 0.055 gr. Results
also showed a significant effect of geometric mean diameter on mass and rupture energy and also mass
on seed hardness. Direct correlations observed between seed mass and rupture energy, which indicates
that for larger and heavier seeds, much more energy required for oil extraction. The maximum rupture
energy was measured as 0.033 J.
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